Background: Traditional, complementary, and alternative medicine (TCAM) is popularly used by the Thai population. The aim of this study was to determine whether undergraduate medical curricula included TCAM and, if so, to ascertain what kind of education was provided. In addition, where undergraduate degrees in TCAM were offered, the type of TCAM curricula, research, training, and collaboration were examined. Methods: In a cross-sectional survey, academic or curriculum deans and faculty at each of the medical schools (response rate 76.2% of 21) and each of the TCAM faculties and departments (response rate 77.8% of 18) in Thailand responded to a questionnaire on characteristics of their TCAM curriculum. Results: Half of the medical schools (50%) confirmed the presence of TCAM education in their medical school, of which most were a required and some an elective course. In all surveyed 14 TCAM departments or faculties a bachelor's degree and in five institutions a master's degree in TCAM are offered. Undergraduate and postgraduate degrees include Thai Traditional Medicine, Applied Thai Traditional Medicine, Chinese Traditional Medicine, and Oriental Medicine. All the programs offered a research course and almost all indicated that their curriculum covers "scientific proofs about the efficacy and safety of treatments." More than half (9) indicated that their curriculum covers "how TCAM professionals should interact with biomedical peers in their practice." Conclusion: Regarding TCAM training modules of medical undergraduates, only 50% of medical schools had integrated TCAM training in their curriculum. It will be important to give all medical students exposure to TCAM practices in their curriculum. Regarding the implementation of TCAM bachelor's degrees, the study confirmed the importance of the integration of research methodology, evidence-based health care, and interprofessional communication into the training of TCAM providers' training and practice.
Background
Traditional Thai medicine has historically been influenced by animistic traditions, Indian, Buddhist, and Chinese medical knowledge.
1,2 "Thai traditional medicine means a medical procedure in relation to examination, diagnosis, therapy, treatment or prevention of disease or promotion and rehabilitation of human or animal health, obstetrics or Thai traditional massage." 3 of a country's own tradition and are not integrated into the dominant healthcare system." 4 "Thai traditional medical profession means a profession relating to the practice of Thai traditional medicine and the practice of applied Thai traditional medicine." 5 The system of producing "Thai traditional medicine practitioners" can be either by "apprenticeship with an authorized licensed practitioner" or by studying at a certified academic institution. 6 Based on the educational and the registration systems by the Thai Traditional Medical Council, the practice of Thai Traditional Medicine (TTM) can be divided into Thai traditional medicine and applied Thai traditional medicine. "While a licensed applied TTM practitioner can practice all areas of TTM mentioned above, a TTM practitioner has to obtain a license to practice in each of the three areas of traditional medicine, traditional pharmacy and Thai traditional midwifery." 7 Over the past 20 years, there has been a large increase in the number of academic institutions for "Thai traditional medicine practitioners," now with 21 academic institutions offering a 4-year bachelor's degree in Thai traditional medicine. In 2009, the number of licensed practitioners were "17,001 TTM practitioners in Thai traditional medicine, 23,409 TTM practitioners in Thai traditional pharmacy, 5,735 TTM practitioners in Thai traditional midwifery, 332 TTM practitioners in Thai massage, and 660 Applied Thai traditional medicine practitioners." 6 Under the National Health Security system in Thailand, the types of TCAM services covered include "1) The treatment and diagnosis with Applied or Thai traditional medicine, 2) the treatment and rehabilitation with traditional herbal medicines or traditional recipes composing of medicinal plant materials, therapeutic massage for treatment and rehabilitation, and Traditional Chinese medicine (acupuncture)." 6 "Applied TTM practitioners are allowed to use some simple modern medical equipment, eg, stethoscope, thermometer, sphygmomanometer. However, they can prescribe only traditional medicines." 7 In 2014, 606 registered hospitals in Thailand had Thai traditional medicine, with 4,648,944 massage, hot compress, herbal stream visits, and 35,612 postpartum care visits. 8 "It is estimated that among Thai people seeking care in public health facilities 10% receive Thai traditional medicine, which may include Thai traditional massage, herbal steam bath, traditional herbal medicines and acupuncture."
9 "The integration of Thai traditional medicine into the national health care system includes the selection of 71 herbal medicinal products into the National List of Essential Drugs." 7, 10 In various surveys, a high rate of TCAM utilization was found in the Thai population. 11 Among a large sample of chronic disease patients across different regions in Thailand, the 12-month prevalence of consulting TCAM providers was 26.3% in Thailand; the most frequently consulted TCAM providers were the massage therapist (15.1%), herbalist (9.6%), acupuncturist (3.5%), and spiritual healer (0.3%). 11 Furthermore, a high prevalence of TCAM use in patients visiting biomedical health facilities was found in Thailand, in particular for various chronic medical conditions, such as cancer, 12, 13 diabetes, 11, 14 asthma, chronic kidney disease, hypertension, 15 and mental disorders.
11
The use of TCAM is increasing, particularly among persons with chronic conditions, in many populations, which may have led to the incorporation of TCAM into the curricula of some medical schools in Western and Asian countries. 16 In the United States, TCAM education as an elective course was offered in 64% of 117 medical schools in 1998 17 and half of 130 medical schools (50.8%) offered at least one TCAM course or clerkship in 2013. 18 In European medical schools, 40% provide TCAM courses. 20 In Japan, 16 medical schools (20%) had introduced TCAM into their curriculum. 21 In South Korea, 85.4% of 35 medical schools officially taught TCAM and 91.4% of 32 schools provided academic credit for TCAM courses. 22 The topics most commonly taught in US medical schools were "acupuncture (76.7%), herbs and botanicals (69.9%), meditation and relaxation (65.8%), spirituality/ faith/prayer (64.4%), chiropractic (60.3%), homeopathy (57.5%), and nutrition and diets (50.7%)." 19 In Korea, the commonly taught courses included "introduction to CAM or integrative medicine (88.6%), traditional Korean medicine (57.1%), homeopathy and naturopathy (31.4%), and acupuncture (28.6%)." 22 At the Heidelberg Medical School in Germany, "classical naturopathy, acupuncture/ traditional Chinese medicine and neural therapy were integrated in the curriculum complementary and alternative medicine." 23 In South Africa, most medical schools were teaching either African Traditional Medicine (TM) or CAM. 16 A review of Thai traditional medicine training at university level found that the curriculum structure consists of following subject areas: general study, specific, basic medical science, Thai traditional medicine, and free elective. 24 The aim of this study was to assess if undergraduate medical curricula included TCAM and, if so, to investigate what type of education was provided. In addition, where undergraduate degrees in TCAM were provided, the type of TCAM curricula was to be examined. Furthermore, the second goal of the study was to assess training in research, evidence-based health care, continuing education, and collaboration with biomedical peers offered at TCAM departments or faculties. 
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Methods sample TcaM curriculum in medical schools
Participants included academic or curriculum deans and faculty at each of the medical schools in Thailand. A survey (by email, face-to-face, or telephonically) was conducted with these respective key informants using a questionnaire on TCAM curricula. A list of medical schools in Thailand was obtained from the Medical Council of Thailand. 25 sample TcaM curriculum in TcaM departments or faculties Participants included academic or curriculum deans, heads of departments, and faculty at each of the TCAM faculties and departments in Thailand. A survey (by email, face-toface, or telephonically) was conducted with these respective key informants using a questionnaire on TCAM curricula and training. A list of approved Thai traditional medicine training institutions was obtained from the Thai Traditional Medical Council. 5 
Measure TcaM curriculum in medical schools
The questionnaire developed based on literature review 16, 21, 22, 26 includes: presence of TCAM education, academic credit for TCAM, type of TCAM courses offered, description of course content, teaching and assessment methods for TCAM courses, amount of scheduled time, type of students, core competencies of attitude, knowledge, and skill of each course.
Measure TcaM curriculum in TcaM departments/faculties
The measure for TCAM departments/faculties was adapted from Toupin April et al, 27 including characteristics of the TCAM training (number of students, instructors, curricula content), professional training of instructors, pedagogical approaches, satisfaction of the training offered, anticipated changes in the near future, curriculum improvement, and barriers and support to implement changes. 27 The study was conducted in 2017.
Data analyses
Data analyses were performed with IBM SPSS (version 24.0) (IBM Corporation, Armonk, NY, USA). The sample was described with descriptive statistics. In addition, content analysis was used for the open-ended questions.
ethics approval and consent to participate
The study was conducted in accordance with the Declaration of Helsinki and was approved by the Faculty of Social Sciences and Humanities, Mahidol University, Thailand (MU-SSIRB 2016/149.1904). Written informed consent was obtained from each participant.
Results

Undergraduate medical training
Of the total of 21 medical schools (19 public and two private), 16 schools (76.2%) responded to our questionnaire. Half of the medical schools (50%) confirmed the presence of TCAM education in their medical school, of which most were a required and some an elective course. The course content of the reported TCAM courses are described in Table 1 , covering mainly general introduction in TCAM, Thai traditional medicine, including herbal medicine, and therapeutic massage. TCAM modules or courses were offered during preclinical and clinical medical training, ranging from 3 to 24 hours (average 10 hours). TCAM courses were mainly delivered in the form of lectures, structured clinical experience, part of one or more preclinical problem-based learning cases, and small group discussion or presentation. Examples of a problem-based learning approach used are "Provide case study to students for analysis, formulate treatment plan based on their knowledge on modern and traditional medicine."
"We always use a problem learning approach with different scenarios of cases in the class. For example, we providing a specific information of patient and ask them to seek the additional information, discussion and making medical decision." (Table 2 ). All lecturers had graduate training in a TCAM field, some MD and some were other biomedical practitioners (eg, RN, OT, PT). All respondents indicated that some lecturers or professors are involved in research activities. All programs offered a research course (average 84 hours, range 30-180 hours). Almost all indicated that their curriculum covers "scientific proofs about the efficacy and safety of treatments" (average 64 hours, range 15-200 hours).
More than half (9) indicated that their curriculum covers "how TCAM professionals should interact with biomedical peers (eg, nurse, rehabilitation professional, medical doctor) in their practice" (average hours 60) or part of internship policy. All respondents mentioned that their institution's curriculum expected to change in the next 2-5 years, for example, "according to changing technology and society's needs, e.g.,, ageing society." "Symptomatology and diagnosis for applied Thai traditional medicine to get accepted and have had international standard practices." Recommendations from curriculum change included, "Add on conventional medicine content in the curriculum." "Scientific proof explanation should be increased." "Extend study period to 5-6 years." "Improve in research project." "Increase more hours for practicing."
Both the students and the administration of the departments or schools were generally perceived to be supportive to change the curriculum. However, barriers in the implementation of curriculum change were identified as follows, "Lecturers' old fashioned attitude may be difficult to change." "Authority and budget." "Criteria of curriculum improvement and linked with the framework of the Thai Traditional Medical Council." "Limitations in the number of instructors and advisors for students." "New knowledge, e.g., chiropractic and hammer massage." "Limitation in the number of patients per student, excluding the cases for Thai massage service."
Most participants indicated that they are satisfied or very satisfied with the TCAM training at their institution. This includes TCAM continuing education, research, scientific proofs, and interaction with medical peers (Table 3) .
Discussion
The study investigated the training curricula of TCAM courses in medical schools and bachelor's degree courses in TCAM at universities and institutes in Thailand. Half of the medical schools had not incorporated TCAM courses in their curricula. This finding is similar to studies on TCAM curricula in medical schools in European medical schools (40%), 20 in the USA (50.8%), 18 higher than in Japan (20%), 21 and lower than in South Korea (85.4%) 22 and South Africa (85.7%). 16 As many Thai patients do not only utilize biomedically trained doctors but also TCAM practitioners, all medical schools in Thailand should include a required module or course on TCAM into their curriculum. Medical schools in Thailand who already incorporated TCAM modules into their training were teaching topics similar in content to medical schools in other countries such as the USA and South Korea, 19, 22 including traditional medicine and to some extent complementary and alternative medicine.
On the other hand a large number of universities or institutes in Thailand trained TCAM practitioners at a degree level, mainly in applied Thai traditional medicine and a few on Chinese and oriental traditional medicine. Similarly, a number of universities in Malaysia offer bachelor's degree programs in 
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Peltzer and Pengpid various types of TCAM (traditional Chinese medicine, Malay medicine, complementary medicine, homeopathy, Ayurveda medicine, and chiropractic). 28 Results from this study showed that all or almost all training institutions offered research methods and scientific proofs about the efficacy and safety of treatments, which is similar to regulated TCAM schools in Canada. 27 Moreover, more than half of the training institutions indicated that their curriculum includes opportunities for collaboration with biomedical peers. Evidence-based health care training and interactions with biomedical peers are important to improve the recognition of TCAM. Most respondents were satisfied or very satisfied with the training offered at their institution, while some were not satisfied with the research part calling for more clinical research than lab research. Most respondents expected the curriculum to change to get applied Thai traditional medicine internationally accepted, by, eg, increasing evidence-based health care, increasing scientific proof, adding on conventional medicine, increasing research and practice hours, and extending the study period from 4 to 5 or 6 years.
In a review of the elements of applied Thai traditional medicine curricula at higher education institutions, Poopong 24 found that "The contents of the curriculum emphasize subject matters which learners will be able to properly solve problems in professional practices; emphasize the study of basic medical science in order to diagnose and prescribe treatment properly with the application of Thai traditional medicine wisdom." And "The curriculum structure consists of following subject areas: general study, specific, basic medical science, Thai traditional medicine, and free elective; lecturers must have a degree in the field or have experiences in Thai traditional medicine which can be properly integrated in teaching." 24 
study limitations
Missing data in the two surveys hindered us from obtaining all relevant information from all medical schools and institutions with TCAM training. Considering the moderate response rate, results should be interpreted with caution. Moreover, a social desirability bias may have contributed to a more positive presentation of the TCAM curricula and related issues than they really are.
Conclusion
Regarding TCAM training modules of medical undergraduates, a number of medical schools had not integrated TCAM training, while another group had integrated them into their curriculum. It will be important to give all medical students exposure to TCAM practices in their curriculum, which may eventually improve patient care. Regarding the implementation of TCAM bachelor's degrees, the study confirmed the importance of the integration of research methodology, evidence-based health care, and interprofessional communication into the training of TCAM providers' training and practice. Most TCAM course coordinators were satisfied with their training, and some acknowledged problems, which should be addressed in further improving the curriculum.
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